Early Neutrino Data in the NOvA Near Detector

Minerba Betancourt and Chad Johnson
University of Minnesota, Indiana University
On behalf of the NOvVA Collaboration

Physics goals for the Near Detector On the Surface

 Calibrate the detector

* Determine composition of the beam

* Investigate the detector sensitivity to cosmic ray background
 Study response of the detector to electron neutrinos

* Measure the rate of neutrino interactions for quasi-elastic (QE)
Interactions

;'/‘

Detector located on the
surface at Fermilab

» ' Detector made with PVC modules
< 2% | W * Each module is made of 32 cells
SEa0T ' O B ¢ Cells filled with liquid scintillator
SERED | Looped wavelength shifting fiber
] \ ; = collects light - o « e o

Photo Dlode (APD)

’

fm

4

600 800 1000 1200 1400 0 200
§ g 3 100
. § E -
- ] = SO =
= A 3J fos £
[ E g E
] g 7 o oF
_____

NuMI Events | HHHE
"L 1 vM CCCandidate | - T v CC Candidate °

\

cm)

Beam direction

______
''''''''

.....

T L
= =

Booster Events

Beam direction

EEE
Zud
L

‘ Prototypmg tests: e M el el
o « Assembly technique =i ” -
e "+ Scintillator filling fﬁ % JH
{ e re nght y|e|d B e e e e
B2 [ G e * APD installation and functioning
s7emll < AR * Electronics installation and functioning Neutrino Signal in the Near Detector
\-—- Plane o vrticl col | * DAQ functioning . ) .
e NuMI Neutrino and Antineutrino mode
Time Distribution Reconstructed Muon Angle
Near Detector Location L O
Near Detector taking data from both beams NuMI and Booster
NDOS is ~6.1° off axis of the NuMI e
beam and on the Booster axis " : _
Ta'Ft Mce = M. ’B NE M'NOS To %u&n‘ time (usec) 0O 01 0.2 0.3 0.4 0.5 0.6 0.7 D.EOS.BQNUM:I
A Rusiledi INIo00 : . . . . . : : : :
~ MINOS - //| Bullcing . | Service Requiring activity in the detector and the vertex in the fiducial region
Service Building Main IHQCCOI' Bunlding
(MSB) o ! > &
NOVA g 8 - Time Dlstrlbutlon after angle selection
ildi Caf w -z‘:’t:%:' = — §11:‘.4:1|— E
Surface Building Boone me—f’ beam ; — . e = o E Events Collected
Bboster beam o /& Tl 0T BemAuorber - os o : _---
£ Muon Detecors ~* Minos Near 5 " E Neutrino 5.6x1018
\ (_~ ____Route to MSL Detector sof E
N ' PR of = Antineutrino 8.4x101 1001 69
’ —— | 000 =200 300 #@0 500 [uS ﬁ;m
m c:j:mgn rise | NUMI uses 120 GeV protons
. 7 _ N> and the Booster uses 8 GeV Requiring activity in the detector, vertex in the fiducial region, and
© N 7o cnil Y Detector Plane . . . .
2 /e Delivery Route protons consistency with beam direction cos(BOnumi)>0.85
Ny Booster Antineutrino mode
Time D|str|but|on Reconstructed Muon Angl
NuMI beam e = i E
MC Simulations - ?
Antineutrino run from NuMl Antineutrino run from NuMI Neutrino run from Booster . WMMMW
% 200? % :zwl” ::’;uﬁpl % 40; 60050100150200250300350400450500 ::
= ol 3.05x10%° POT collected from the Booster
T wl s L 222 Booster events and 92 cosmic background events
© Track Length for NuMI Antineutrinos events
0003 ;Jlguulifo ér‘:]ergl;,‘?(}zg 3:5 40 0003 }lqlgmlifo E?I:irgi‘?(};?) 3:5 0 " N;utr?l:lso Eier;;rs(G:V) > E:jg: :EC‘ E _-_-
Expected Event Rates o “ ACLEE] A0 861
E lﬁ E Fully 184 12 187
Vuranti-v, CC 4500 3300 Uu:"'tac:"a&d"atd"ttd"taa"atdf'ttd"'ﬂtd: FuIIy contained: Events with vertex and end

Track Length {cm)

In 2GeV peak 1500 800
v +anti-v, CC 500 160 10 Data-MC track length comparison

NC 2000 1600 392 * o
More details on NOVA see E. Niner and Z. Wang M}JNIVERSITY OF MINNESOTA IIJ # Fermllab

of the track inside of fiducial region




